The metabolism of 4-[4-14C]androstene-3,17-dione in rat liver microsomal and cytosol fractions was investigated in adult female rats treated with 1.45 \g=m\mole of testosterone propionate at birth. The effects of ovariectomy at 14 and 43 days of age on neonatal testosterone imprinting of enzyme levels were studied. Animals spayed 14 days after birth showed a typical masculinized hepatic enzyme activity pattern with a decreased level of the 5\g=a\-reductase activity and increased levels of 5\g=a\-reductase,16\g=a\-hydroxylase and 17\g=a\-and 3\g=b\-hydroxysteroid reductase levels. The pattern was
essentially the same in testosterone propionate-treated rats spayed 43 days after birth \p=n-\ with the exception of a feminized 5\g=a\-reductase activity \p=n-\ whereas a completely feminized ("de-imprinted") pattern of enzyme activities was found in the rats with intact ovaries at the time of death. It is concluded that de-imprinting action of ovaries is mainly of a reversible nature.
When rats are exposed to androgens during the neonatal period the activities of several hepatic steroid metabolizing enzymes are irreversibly programmed ("imprinted") (Einarsson et al. 1913b; Gustafsson 8c Stenberg 1974a,«) . Thus, the soluble 5/î-reductase enzyme active on 4-androstene-3,17-dione has a higher activity in adult rats exposed to androgens during the neonatal period than in adult rats not subject to neonatal androgen imprinting, e. g. female rats and neonatally castrated male rats. Other enzymes active on 4-androstene-3,17-dione and regulated by neonatal imprinting are the microsomal 5a-reductasethe activity of which is decreased as a result of imprinting -and 16a-hydroxylase and 1 la-and 3/3-hydroxysteroid reductases -the activities of which are increased following neonatally androgen exposure. It has recently been de¬ monstrated that oestrogen treatment of adult male rats brings about a complete feminization of the microsomal enzyme activities (Einarsson et al, in press Metabolites of 4-androstene-3,17-dione formed after incubation with the liver microsomal fraction. 5a-Androstane-3,17-dione 3a-Hydroxy-5a-androstan-17-one 3/?-Hydroxy-5a-androstan-17-one 17a-Hydroxy-4-androsten-3-one 17/?-Hydroxy-4-androsten-3-one 6/?-Hydroxy-4-androstene-3,17-dione 7a-Hydroxy-4-androstene-3,17-dione 16a-Hydroxy-4-androstene-3,17-dione natant) fractions were prepared using differential centrifugation (Einarsson et 
RESULTS

Incubation of 4-[4-MC]androstene-3,17-dione
The metabolites formed are given in Table 1 . Identifications have been presented in detail in earlier publications (Einarsson et al. 1913b; Gustafsson 8c Stenberg 1974 ,«).
Since 3a-and 3/3-hydroxysteroid reduction can only be estimated as the amount of formation of secondary metabolites, namely 3a-and 3/3-hydroxy5a-androstan-17-one, ratios were formed between the 3a-and 3/3-reduced metabolites formed, respectively, and also the total amount of 5a-reduced metabolites formed. The only soluble enzyme activity that could be measured without risk of contaminating microsomal enzyme activity was the 5/j-reductase. 3a-Hydroxy-5/3-androstan-17-one was the main metabolite formed after in¬ cubation with the cytosol fraction. 5/3-Androstane-3,17-dione was formed in an amount of less than 10% of the total 5/3-reduced metabolites formed.
Figs. 1 a and 2 show hepatic enzyme activities of adult female rats given testosterone propionate at birth and spayed at 14 or 43 days of age or left intact until the experiment was performed. It can be seen that animals spayed 14 days after birth had lower 5ct-reductase activity and higher 5/3-reductase, 16a-hydroxylase (P < 0.001) and 17a-hydroxysteroid and 3/3-hydroxysteroid (P <C 0.001) reducíase activities than intact control animals. This comparison is valid since previous investigations have shown that adult intact female rats have hepatic enzyme activities identical to adult female rats that have been ovariectomized during the neonatal period. No significant effects of testosterone propionate administration were seen on the activities of the 6/3-and 7a-hydroxylase systems or on the activities of the 17/3-and 3/3-hydroxysteroid reducíase enzymes. When the animals were left intact until 43 days of age, no reduction in 5a-reductase activity was longer apparent as a result of neonatal tes¬ tosterone treatment. On the other hand, the activities of the 5/3-reductase (P < 0.05), 16«-hydroxylase (P < 0.001), 17a-hydroxysteroid and 3/3-hydroxysteroid (P <C 0.001) reductase enzymes were still considerably higher in the treated than in the control animals. In most cases, however, the differences appeared to be slightly smaller than when ovariectomy was performed at 14 days of age. Neonatally treated female rats that were left intact until death did not differ from control rats with regard to any of the measured hepatic enzyme activities.
When adult male rats are treated with oestrogen, the activity of the 5a-reductase is increased whereas the activities of the 16a-hydroxylase and 3/3-hydroxysteroid reductase enzymes are decreased (Einarsson et al, in press). A similar feminization effect was also noted in the present study on the activity of the 5/3-reductase (Fig. 1 b) 
